TCT-112: Dual Antiplatelet Therapy Cessation due to Bleeding Complication is Related to Long-Term Clinical Outcome Following Percutaneous Coronary Intervention  by unknown
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7&7
&ORSLGRJUHO+\SHUVHQVLWLYLW\5HDFWLRQV+LVWRORJLF&KDUDFWHUL]DWLRQDQG0DQDJHPHQW
:LWK6KRUW7HUP6WHURLGV
$VLP1&KHHPD$WLI0RKDPPDG+HQU\-DNXERYLF
6W0LFKDHO¶V+RVSLWDO7RURQWR21&DQDGD
%DFNJURXQG 3DWLHQWV ZLWK K\SHUVHQVLWLYLW\ UHDFWLRQV WR &ORSLGRJUHO &6 SUHVHQW GLI¿FXOW\ LQ
PDQDJHPHQW$OWKRXJKVXFFHVVIXOGHVHQVLWL]DWLRQKDVEHHQUHSRUWHGWKHW\SHDQGQDWXUHRI&6LV
SRRUO\XQGHUVWRRG,QWKLVUHSRUWZHFKDUDFWHUL]H&6DIWHUVWHQWLQJDQGGHVFULEHPDQDJHPHQWRIWKHVH
SDWLHQWVXVLQJRUDOVWHURLGVZLWKRXW&ORSLGRJUHOGLVFRQWLQXDWLRQRUGHVHQVLWL]DWLRQ
0HWKRGV$OOSDWLHQWVZLWK&6DIWHUFRURQDU\VWHQWLQJDWDWHUWLDU\FDUHKRVSLWDOZHUHUHIHUUHGWRD
GHVLJQDWHG&ORSLGRJUHODOOHUJ\FOLQLFIRUPDQDJHPHQW$OOSDWLHQWVUHIHUUHGWRWKHFOLQLFVLQFH)HEUXDU\
UHFHLYHGDWZRZHHNWDSHULQJFRXUVHRIRUDOSUHGQLVRQHDIWHULQLWLDOHYDOXDWLRQDQGXQGHUZHQW
FORVHFOLQLFDODQGODERUDWRU\IROORZXSZLWKDVVHVVPHQW:KLWHEORRGFHOODQGHRVLQRSKLOFRXQWVZHUH
GHWHUPLQHGDWWLPHRI&6DQGLQVWHDG\VWDWHDIWHUSUHVFULEHGGXUDWLRQRIGXDODQWLSODWHOHWWKHUDS\ZDV
FRPSOHWHG3XQFKELRSV\RIDIIHFWHGDUHDZDVSHUIRUPHGLQSDWLHQWVDWLQLWLDOSUHVHQWDWLRQDQGSDWFK
WHVWLQJZLWKYDULRXV&ORSLGRJUHOFRQFHQWUDWLRQVZDVSHUIRUPHGLQSDWLHQWVDIWHUDPLQLPXPGUXJ
IUHHSHULRGRIZHHNV
5HVXOWVSDWLHQWVZLWK&6ZHUHWUHDWHGDWWKHFOLQLFIURP)HEUXDU\WR$SULORI
SDWLHQWV SUHVHQWHGZLWK D SUXULWLF HU\WKHPDWRXV FXWDQHRXV HUXSWLRQ DIIHFWLQJ WRUVR DQG SUR[LPDO
H[WUHPLWLHVVWDUWLQJDWGD\DIWHU&ORSLGRJUHOLQLWLDWLRQ7KHO\PSKRF\WHDQGHRVLQRSKLOFRXQWDW
WKHWLPHRI&6ZHUHQRWGLIIHUHQWIURPEDVHOLQHDQGVWHDG\VWDWH6NLQELRSV\RI&6VKRZHGHSLGHUPDO
VSRQJLRVLV SHULYDVFXODU DQG LQWHUVWLWLDO LQ¿OWUDWHV FRQVLVWLQJ RI O\PSKRF\WHV KLVWLRF\WHV DQG
QHXWURSKLOV$OOSDWLHQWVZHUHWUHDWHGZLWKDWZRZHHNWDSHULQJFRXUVHRISUHGQLVRQHVWDUWLQJDWPJ
WZLFHDGD\IRU¿YHGD\V&RPSOHWHUHVROXWLRQRI&6ZDVREVHUYHGLQDOOSDWLHQWVZLWKQRUHFXUUHQFH
DIWHU VWRSSLQJ VWHURLGV 5HH[SRVXUH WR &ORSLGRJUHO DIWHU GLVFRQWLQXDWLRQ SURGXFHG D UHFXUUHQFH
RISUHYLRXVUHDFWLRQLQIRXUSDWLHQWV7KHSDWFKWHVWLQJZDVSRVLWLYHDWKRXUVLQSDWLHQWVZLWK
KLVWRORJ\FRQVLVWHQWZLWKGHOD\HGK\SHUVHQVLWLYLW\DQGVLPLODUWRWKDWVHHQDWLQLWLDOSUHVHQWDWLRQ
&RQFOXVLRQ &6 LV FKDUDFWHUL]HG E\ D SUXULWLF HU\WKHPDWRXV UDVK RQ GD\  LQ PRVW SDWLHQWV
7KH DGYHUVH UHDFWLRQ LV UHSURGXFLEOH ZLWK SDWFK WHVWLQJ DQG KLVWRORJ\ FRQVLVWHQW ZLWK D GHOD\HG
K\SHUVHQVLWLYLW\W\SHUHDFWLRQ,QDGGLWLRQDOOSDWLHQWVZLWK&6FDQEHVXFFHVVIXOO\WUHDWHGZLWKVKRUW
WHUPFRXUVHRIRUDOVWHURLGVZLWKRXW&ORSLGRJUHOGLVFRQWLQXDWLRQ
7&7
'HYHORSPHQWRIDQ$QWLWKURPERWLF(OXWLQJ5(67(&+12/2*<706WHQW
6KULUDQJ5DQDGH7HG3DUNHU7KDL1JX\HQ<DQ&KHQJ9LSXO'DYH6\OYLD+H-RQDWKDQ
=KDR5REHUW)DORWLFR&DPSEHOO5RJHUV
&RUGLV&RUSRUDWLRQ0HQOR3DUN&$&RUGLV&RUSRUDWLRQ:DUUHQ1-&RUGLV&RUSRUDWLRQ
%ULGJHZDWHU1-
%DFNJURXQG,QVWHDGRIDFRQIRUPDOFRDWLQJWKH1(926LUROLPXVHOXWLQJ&RURQDU\6WHQWXWLOL]HV
KXQGUHGV RI UHVHUYRLUV ¿OOHG ZLWK VLUROLPXV DGPL[HG LQ D ELRDEVRUEDEOH SRO\ ODFWLFFRJO\FROLF
DFLG3/*$SRO\PHUPDWUL[WKDWLVSURJUDPPHGWRGHJUDGHVDIHO\LQDVOLWWOHDVGD\V7KH5(6
7(&+12/2*<70SODWIRUPDOORZVIRUFRQFXUUHQWGHOLYHU\RIPXOWLSOHGUXJVZLWKLQGHSHQGHQWUHOHDVH
NLQHWLFVDQGSURYLGHVIRUGLUHFWLRQDOFRQWURORIGUXJUHOHDVH$VLQJOHGUXJHOXWLQJVWHQWWKDWFRPELQHV
VLUROLPXVDQGDQDQWLSODWHOHWDJHQWFRXOGSURYLGHDGGLWLRQDOWKHUDSHXWLFEHQH¿WWRKLJKULVNSDWLHQWV
0HWKRGV:HGHYHORSHGDGXDOGUXJHOXWLQJVWHQWWKDWUHOHDVHVVLUROLPXVDEOXPLQDOO\DQGDSRWHQW
DQWLSODWHOHWDJHQWOXPLQDOO\IURPDOWHUQDWLQJUHVHUYRLUVSRVLWLRQHGRQWKHVWHQWVWUXWV7KHDQWLSODWHOHW
DJHQWVH[DPLQHGZHUHFLORVWD]RODSKRVSKRGLHVWHUDVH3'(,,,LQKLELWRUDQGWLUR¿EDQDJO\FRSURWHLQ
,,E,,,D LQKLELWRU )RUPXODWLRQV ZHUH GHYHORSHG WR SURYLGH FRQWUROOHG HOXWLRQ RI WKH DQWLSODWHOHW
DJHQW DQG UHOHDVH NLQHWLF SUR¿OHVZHUH GHWHUPLQHG7KH LQ YLWUR DQWLWKURPERWLF SHUIRUPDQFHZDV
LQYHVWLJDWHGXVLQJWZREORRGÀRZORRSPRGHOV
5HVXOWV 7KH DQWLSODWHOHW DJHQWV ZHUH IRUPXODWHG LQ D 3/*$ PDWUL[ WR DWWDLQ FRQWUROOHG UHOHDVH
OXPLQDOO\ IURP WKH VWHQW7RWDO FLORVWD]RO UHOHDVHGXUDWLRQFRXOGEHFRQWUROOHG IURP WRZHHNV
ZKLOHIRUWLUR¿EDQWKHUHOHDVHGXUDWLRQZDVIURPGD\VWRZHHNV%RWKDQWLSODWHOHWDJHQWVVKRZHGD
UHGXFWLRQLQVWHQWWKURPERVLVRIWRYVDSRO\PHURQO\¿OOHGFRQWURODVPHDVXUHGE\UDGLR
ODEHOHGSODWHOHWFRXQWVLQERYLQHEORRGORRSVWXGLHV
&RQFOXVLRQV 3URWRW\SH GUXJHOXWLQJ VWHQWV XWLOL]LQJ 5(6 7(&+12/2*< ZHUH VXFFHVVIXOO\
GHYHORSHGDQGVKRZQWRFRQFXUUHQWO\GHOLYHUWZRWKHUDSHXWLFDJHQWVLQGHSHQGHQWO\ZLWKGLUHFWLRQDO
FRQWURORIGUXJUHOHDVH%ORRGORRSVWXGLHVKDYHGHPRQVWUDWHGWKHLQYLWURDQWLWKURPERWLFHI¿FDF\RI
WKHVHVWHQWVFRPSDUHGWRSRO\PHURQO\¿OOHGFRQWUROVWHQWV%RWKFLORVWD]RODQGWLUR¿EDQZHUHHIIHFWLYH
DQWLWKURPERWLF DJHQWVZKHQFRPSDUHG WRSRO\PHURQO\¿OOHG VWHQWV$GXDO VLUROLPXVDQWLSODWHOHW
HOXWLQJVWHQWEDVHGRQ5(67(&+12/2*<70FRXOGRIIHUDGGLWLRQDOFOLQLFDOEHQH¿WWRSDWLHQWVDW
KLJKHUULVNRIGHYHORSLQJVWHQWWKURPERVLV
7&7
&OLQLFDO2XWFRPHVRI:DUIDULQ3OXV'XDO$QWLWKURPERWLF7KHUDS\9HUVXV'XDO
$QWLWKURPERWLF7KHUDS\$ORQH)ROORZLQJ3HUFXWDQHRXV&RURQDU\,QWHUYHQWLRQ
,QGHU06LQJK$EKLUDP3UDVDG0DQGHHS6LQJK-RKQ)%UHVQDKDQ5\DQ-/HQQRQ'DYLG
5+ROPHV-U&KDUDQMLW65LKDO
0D\R&OLQLF5RFKHVWHU01
%DFNJURXQG:DUIDULQSOXVGXDODQWLWKURPERWLFWKHUDS\:'$7LVRFFDVLRQDOO\SUHVFULEHGDIWHU
3&,/LPLWHGGDWDH[LVWDVWRWKHORQJWHUPVDIHW\DQGHI¿FDF\RXWFRPHVRI:'$7YHUVXV'$7LQ
SDWLHQWVXQGHUJRLQJ3&,:HVRXJKWWRFRPSDUHWKHFOLQLFDORXWFRPHVRISDWLHQWVWUHDWHGZLWK:'$7
ZDUIDULQDVSLULQDQGFORSLGRJUHOYHUVXV'$7DVSLULQDQGFORSLGRJUHOLQWKHFRQWHPSRUDU\3&,HUD
0HWKRGV 5HWURVSHFWLYH FURVVVHFWLRQDO DQDO\VLV RI SURVSHFWLYH GDWD IURP  SDWLHQWV ZKR
XQGHUZHQW3&,DW0D\R&OLQLF5RFKHVWHUIURP$SULOWKURXJK0DUFK7KHSULPDU\RXWFRPH
ZDV WKH FRPSRVLWH RI DOO FDXVHPRUWDOLW\ SOXV KRVSLWDOL]DWLRQ IRUPDMRU EOHHGLQJ0DMRU EOHHGLQJ
ZDVGH¿QHGXVLQJ WKH$&8,7<GH¿QLWLRQ7KHVHFRQGDU\RXWFRPHVZHUHDOOFDXVHPRUWDOLW\DQG
DFRPSRVLWHRIDOOFDXVHPRUWDOLW\SOXVKRVSLWDOL]DWLRQIRUDQ\EOHHGLQJ0HGLDQIROORZXSZDV
PRQWKVLQWHUTXDUWLOHUDQJHPRQWKV
5HVXOWV2IWKHSDWLHQWVUHFHLYHG:'$7DQGUHFHLYHG'$7$W\HDUVWKHUHZHUH
FRPSRVLWHHYHQWVIRUWKHSULPDU\RXWFRPH$WEDVHOLQHWKH:'$7FRKRUWKDGDVLJQL¿FDQWO\KLJKHU
FOLQLFDODQGDQJLRJUDSKLFULVNSUR¿OH,QPXOWLYDULDWH&R[SURSRUWLRQDOKD]DUGVUHJUHVVLRQDQDO\VLV
:'$7ZDVDVVRFLDWHGZLWKKLJKHUDOOFDXVHPRUWDOLW\RUKRVSLWDOL]DWLRQIRUPDMRUEOHHGLQJZKHQ
FRPSDUHG WR'$7+5 &, S%RWKVHFRQGDU\RXWFRPHVIDYRUHG
'$7S
&RQFOXVLRQ 7KLV LV WKH ODUJHVW VWXG\ FRPSDULQJ WKH ORQJ WHUP EOHHGLQJ DQGPRUWDOLW\ RXWFRPHV
RI:'$7WR'$7 LQDFRQWHPSRUDU\3&,SRSXODWLRQ ,Q WKLVDQDO\VLV:'$7ZDVVLJQL¿FDQWO\
DVVRFLDWHGZLWKGHDWKRUKRVSLWDOL]DWLRQIRUDQ\EOHHGLQJ,PSRUWDQWO\WKHULVNRIDGYHUVHHYHQWVZLWK
:'$7FRQWLQXHG WR LQFUHDVH XS WR  \HDUV RI IROORZXS7KLV DVVRFLDWLRQ KDV LPSRUWDQW FOLQLFDO
LPSOLFDWLRQVDQGZLOOEHQH¿WIURPIXUWKHUSURVSHFWLYHHYDOXDWLRQ3DJH
7&7
'LUHFW9DVRDFWLYH3URSHUWLHV2I7KLHQRS\ULGLQH'HULYHG1LWURVRWKLROV
5LFKDUG$$QGHUVRQ6KDQWX%XQGKRR(ZHOLQD6DJDQ-HVVLFD'DGD5HEHFFD+DUULV
-XOLDQ+DOFR['HUHN/DQJ3KLOOLS-DPHV
8QLYHUVLW\+RVSLWDORI:DOHV&DUGLII8QLWHG.LQJGRP:DOHV+HDUW5HVHDUFK,QVWLWXWH
&DUGLII8QLWHG.LQJGRP
2EMHFWLYH7LFORSLGLQH&ORSLGRJUHODQG3UDVXJUHOH[KLELWDFULWLFDO WKLROJURXS LQ WKHDFWLYH IRUP
WKDWELQGVWRWKH3<UHFHSWRUWRLQKLELWSODWHOHWDFWLYDWLRQ7KH\IRUPDQDFLGLFDTXHRXVVROXWLRQ
DQGKDYHIUHHWKLROLGHDOFRQGLWLRQVIRUQLWURVRWKLRO612IRUPDWLRQGLUHFWO\IURPWKHEDVHGUXJ
LQWKHSUHVHQFHRIDVXLWDEOH1212VXSSO\ZLWKRXWHQ]\PDWLFELRWUDQVIRUPDWLRQ:HLQYHVWLJDWHG
WKH SRWHQWLDO YDVRDFWLYH SURSHUWLHV RI WKLHQRS\ULGLQH GHULYHG QLWURVRWKLROV LQ DQ LVRODWHG YDVFXODU
SUHSDUDWLRQ
0HWKRGV 7LFORSLGLQH 7LFORSLGLQ FORSLGRJUHO 3ODYL[WP DQG SUDVXJUHO (¿HQWWP ZHUH FUXVKHG
LQWR DTXHRXV VROXWLRQ DQG VRGLXP QLWULWH DGGHG WR IRUP WKLHQRS\ULGLQH612 2]RQHEDVHG
FKHPLOXPLQHVFHQFH WHFKQLTXHV ZHUH XWLOLVHG WR GHWHFW 12 UHOHDVH IURP WKH 612 SURGXFHG $Q
LVRODWHGDRUWLFYHVVHOSUHSDUDWLRQZDVXVHGWRWHVWYDVRDFWLYLW\RI7KLHQRS\ULGLQH612
5HVXOWV%RWK3UDVXJUHO612DQG&ORSLGRJUHO612LQGXFHGVLJQL¿FDQWDQGLPPHGLDWHUHOD[DWLRQ
ZLWK SUDVXJUHO612 LQGXFHG UHOD[DWLRQ PRUH HYLGHQW DW ORZHU FRQFHQWUDWLRQV RI QLWULWH VXEVWUDWH
P0 S YV FRQWURO YHUVXV P0 FORSLGRJUHO612 S YV FRQWURO 7KH H[WHQW RI
3UDVXJUHO612UHOD[DWLRQ5PD[ZDVDOVRJUHDWHUS7LFORSLGLQHIRUPHGYHU\OLWWOH612
DQGGLGQRWVKRZDQ\VLJQL¿FDQWUHOD[DWLRQZKHQDGGHGWRSUHFRQVWULFWHGULQJVDWDOOFRQFHQWUDWLRQV
WHVWHGDQGP0S!3UDVXJUHO612H[KLELWHGPRUHSRWHQWYDVRDFWLYLW\E\HQKDQFHG
SUDVXJUHO612IRUPDWLRQ
&RQFOXVLRQ&ORSLGRJUHO612DQG3UDVXJUHO612KDYHQLWURYDVRGLODWRUSURSHUWLHVE\GRQDWLQJ12
12WRUHOD[YDVFXODUVPRRWKPXVFOHYLDWKHVROXEOHJXDQ\ODWHF\FODVHSDWKZD\7KLVPD\EHLPSRUWDQW
WRRXUXQGHUVWDQGLQJRIWKHGLUHFWSKDUPDFRORJLFDOHIIHFWLYHQHVVRIWKLHQRS\ULGLQHVRQYDVFXODUDQG
SODWHOHWIXQFWLRQDQGH[SODLQWKHSRVWXODWHGSOHLRWURSLFHIIHFWV
7&7
'XDO$QWLSODWHOHW7KHUDS\&HVVDWLRQGXHWR%OHHGLQJ&RPSOLFDWLRQLV5HODWHGWR/RQJ7HUP
&OLQLFDO2XWFRPH)ROORZLQJ3HUFXWDQHRXV&RURQDU\,QWHUYHQWLRQ
6KLJHPLWVX7DQDND<XML,NDUL7DLFKL.RPDL7DNHVKL,MLFKL.DWVXDNL<DQDJLVDZD<RVKLQDUL
.DPL\DPD*DNX1DND]DZD1DRNL0DVXGD7DNDVKL0DWVXNDJH1REXKLNR2JDWD<RVKLKLUR
0RULQR
7RNDL8QLYHUVLW\+RVSLWDO,VHKDUD-DSDQ
%DFNJURXQG 'XDO DQWLSODWHOHW RI DVSLULQ SOXV WKLHQRS\ULGLQH LV D VWDQGDUG WKHUDS\ IROORZLQJ
SHUFXWDQHRXVFRURQDU\ LQWHUYHQWLRQ3&,+RZHYHU WKLHQRS\ULGLQH LVVRPHWLPHVFRPSHOOHG WREH
VWRSSHGGXHWRVLGHHIIHFWVRURWKHUUHDVRQV:HVWXGLHGWKHUHODWLRQEHWZHHQUHDVRQVIRUWKLHQRS\ULGLQH
FHVVDWLRQDQGWKHORQJWHUPRXWFRPH
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-$&&9RO6XSSO% _ 6HSWHPEHU _ 7&7$EVWUDFWV3267(5$QWLWKURPELQ$JHQWV %
KWWSFRQWHQWRQOLQHMDFFRUJFRQWHQWYROB0HHWLQJ$EVWUDFWV
0HWKRGVDQG5HVXOWV:HSHUIRUPHG3&,SURFHGXUHVIRUFDVHVLQFOXGLQJDFXWHFRURQDU\
V\QGURPHDQGVWDEOHDQJLQD'XDODQWLSODWHOHWWKHUDS\ZDVVWDUWHGIRUDOOWKHFDVHVEHIRUH3&,
3DWLHQWVZHUHGLYLGHGLQWRJURXSVWKRVHZKRVWRSSHGWKLHQRS\ULGLQHGXHWREOHHGLQJFRPSOLFDWLRQ
JURXS Q   WKLHQRS\ULGLQH VWRSSHGGXH WR RWKHU UHDVRQV JURXS Q  VXFK DV KHSDWLF
GLVRUGHUQ DJUDQXORF\WRVLVQ SDQF\WRSHQLDQ VNLQHUXSWLRQQ E\SDVVVXUJHU\Q 
FRQVLGHUHGDV IXOOWHUPE\FOLQLFLDQV Q DQGRWKHUV Q  DQG WKRVHZKRFRQWLQXHGGXDO
DQWLSODWHOHWWKHUDS\XQWLOWKHWLPHRIWKHIROORZXSJURXSQ &OLQLFDOIROORZXSZDVDYDLODEOH
LQDYHUDJH\HDUV'XUDWLRQRIGXDODQWLSODWHOHWWKHUDS\ZDVGD\VLQJURXS
GD\VLQJURXSRUGD\VLQJURXSSYVJURXSVRU7ZR\HDUGHDWK
RUP\RFDUGLDOLQIDUFWLRQ0,IUHHVXUYLYDOUDWHZDVLQJURXSLQJURXSDQGLQ
JURXS.DSODQ0H\HUPHWKRG/RJ5DQNWHVWS &R[SURSRUWLRQDOKD]DUGPRGHOVKRZHG
WKLHQRS\ULGLQHFHVVDWLRQGXH WREOHHGLQJFRPSOLFDWLRQZDVDSUHGLFWRURIGHDWKRU0, +5
&,S 
&RQFOXVLRQ3UHPDWXUHWKLHQRS\ULGLQHFHVVDWLRQGXHWREOHHGLQJFRPSOLFDWLRQLVUHODWHGWRFOLQLFDO
RXWFRPHIROORZLQJ3&,7RWKHFRQWUDU\WKLHQRS\ULGLQHFHVVDWLRQGXHWRRWKHUUHDVRQVGLGQRWFRUUHODWH
ZLWKGHDWKRU0,GHVSLWHWKHVLPLODUGXDODQWLSODWHOHWWKHUDS\GXUDWLRQ
7&7
%HQH¿WRI7ULSOH$QWLSODWHOHWWKHUDS\,Q3DWLHQWVZLWK$FXWH0\RFDUGLDO,QIDUFWLRQ:KR
+DG1RUHÀRZ3KHQRPHQRQ'XULQJ3HUFXWDQHRXV&RURQDU\,QWHUYHQWLRQ
.L+RQJ/HH<RXQJNHXQ$KQ0\XQJ+R-HRQJ6KXQJ&KXOO&KDH<RXQJ-R.LP-HL.HRQ
&KDH0\HRQJ&KDQ&KR&KRQJ-LQ.LP
&KRQQDP1DWLRQDO8QLYHUVLW\+RVSLWDO*ZDQJMX.RUHD5HSXEOLFRI.\XQJSRRN1DWLRQDO
8QLYHUVLW\+RVSLWDO'DHJX.RUHD5HSXEOLFRI<HXQJQDP8QLYHUVLW\+RVSLWDO'DHJX.RUHD
5HSXEOLFRI&KRQEXN1DWLRQDO8QLYHUVLW\+RVSLWDO-HRQMX.RUHD5HSXEOLFRI&KXQJEXN
1DWLRQDO8QLYHUVLW\+RVSLWDO&KXQJMX.RUHD5HSXEOLFRI.\XQJKHH8QLYHUVLW\+RVSLWDO
6HRXO.RUHD5HSXEOLFRI
%DFNJURXQG 1RUHÀRZ SKHQRPHQRQ LV D VHULRXV FRPSOLFDWLRQ RI SHUFXWQDQHRXV FRURQDU\
LQWHUYHQWLRQ3&,DQGDVVRFLDWHGZLWKSRRUSURJQRVLV:HHYDOXDWHGWULSOHDQWLSODWHWHWWKHUDS\FRXOG
LPSURYHFOLQLFDORXWFRPHV LQSDWLHQWVZLWKDFXWHP\RFDUGLDO LQIDUFWLRQ $0,ZKRKDGQRUHÀRZ
SKHQRPHQRQGXULQJ3&,FRPSDUHGZLWKGXDODQWLSODWHOHWWKHUDS\
0HWKRGV  HOLJLEOH SDWLHQWV ZKR ZHUH HQUROOHG LQ .RUHDQ $FXWH0, 5HJLVWU\ .$0,5 DQG
KDG QRUHÀRZSKHQRPHQRQ GXULQJ3&,ZHUH IROORZHG XS DW OHDVW RQH \HDU 7KH\ UHFHLYHG HLWKHU
GXDODQWLSODWHOHW WKHUDS\DVSLULQDQGFORSLGRJUHOGXDOJURXSQ RU WULSOHDQWLSODWHWOHW WKHUDS\
DVSLULQFORSLGRJUHODQGFLORVWD]ROWULSOHJURXSQ $QJLRJUDSKLFQRUHÀRZSKHQRPHQRQZDV
GH¿QHGDVSRVW3&,7KURPERO\VLV,Q0\RFDUGLDO,QIDUFWLRQÀRZJUDGHDQG:HHYDOXDWHG\HDU
PDMRU DGYHUVH FDUGLDF HYHQWV 0$&(V LQFOXGLQJGHDWKP\RFDUGLDO LQIDUFWLRQ 0, WDUJHW OHVLRQ
UHYDVFXODUL]DWLRQ7/5DQGFRURQDU\DUWHU\E\SDVVJUDIW&$%*
5HVXOWV&OLQLFDOFKDUDFWHULVWLFVRIERWKJURXSVZHUHVLPLODUH[FHSWWKDWGXDOJURXSZDVROGHUDJHDQG
KDGKLJKHUVHUXPOHYHORI&UHDFWLYHSURWHLQ$QJLRJUDSKLFFKDUDFWHULVWLFVZHUHFRPSDUDEOHEHWZHHQ
ERWKJURXSVH[FHSWWKDWWULSOHJURXSLPSODQWHGPRUHVWHQWVYVS $WPRQWK
WKHLQFLGHQFHRIGHDWKYVS &$%*YVS DQGWKHFRPSRVLWH
RI0$&(V YVS ZHUH VLJQL¿FDQWO\ ORZHU LQ WULSOHJURXS$WRQH\HDU WULSOH
JURXSVKRZHGVLJQL¿FDQWO\GHFUHDVHGLQFLGHQFHRIGHDWKYVS &$%*YV
S DQGWKHFRPSRVLWHRI0$&(VYVS FRPSDUHGZLWKGXDOJURXS
ZLWKQRGLIIHUHQFHLQ0,DQG7/57ULSOHDQWLSODWHOHWWKHUDS\2GGVUDWLR>25@ FRQ¿GHQFH
LQWHUYDO>&,@S ZDVWKHLQGHSHQGHQWSURJQRVWLFIDFWRURIRQH\HDU0$&(VDVZHOO
DVGLDEHWHV25 &,S DQG.LOOLSFODVV,,,,925 &,
S 
&RQFOXVLRQV7ULSOHDQWLSODWHOHWWKHUDS\LVVXSHULRUWRUHGXFLQJPDMRUDGYHUVHFDUGLDFHYHQWVLQSDWLHQWV
ZLWK$0,ZKRKDGQRUHÀRZSKHQRPHQRQGXULQJ3&,FRPSDUHGZLWKGXDODQWLSODWHOHWWKHUDS\
7&7
'XUDWLRQRI'XDO$QWLSODWHOHW7KHUDS\DIWHU,PSODQWDWLRQRI'UXJ(OXWLQJ6WHQWVLQ
'LDEHWLF3DWLHQWV$6XEJURXS$QDO\VLVRIWKH5DQGRPL]HG&OLQLFDO7ULDO
+DHJHXQ6RQJ*\XQJ0LQ3DUN&KDQJ+RRQ/HH-RQJ6HRQ3DUN-XQJ0LQ$KQ-XQ+\RN
2K+\XQJ2K&KRL-RQJ<RXQJ/HH:RQ-DQJ.LP6RR-LQ.DQJ'XN:RR3DUN6HXQJ
:KDQ/HH<RXQJ+DN.LP&KHRO:KDQ/HH6HRQJ:RRN3DUN6HXQJ-XQJ3DUN
$VDQ0HGLFDO&HQWHU6HRXO.RUHD5HSXEOLFRI
%DFNJURXQG 'LDEHWHVPHOOLWXV LVPDMRU SUHGLFWRU IRU DGYHUVH HYHQWV LQ SDWLHQWV UHFHLYLQJ GUXJ
HOXWLQJVWHQWV'(6&XUUHQWO\ORQJWHUPEHQH¿WRIH[WHQGHGGXDODQWLSODWHOHWWKHUDS\IRUPRUHWKDQ
PRQWKVLQGLDEHWLFSDWLHQWVWUHDWHGZLWK'(6KDVEHHQXQNQRZQ
0HWKRGV$WRWDORISDWLHQWVZKRUHFHLYHG'(6DQGKDGEHHQIUHHRIPDMRUFDUGLRYDVFXODUHYHQWV
DQGPDMRUEOHHGLQJIRUDWOHDVWPRQWKVWRUHFHLYHFORSLGRJUHOSOXVDVSLULQRUDVSLULQDORQH$PRQJ
WKHPZHLQYHVWLJDWHGGLDEHWLFSDWLHQWV>FORSLGRJUHOSOXVDVSLULQQ YVDVSLULQDORQHJURXSV
Q @7KHSULPDU\HQGSRLQWZDVDFRPSRVLWHRIP\RFDUGLDOLQIDUFWLRQ0,RUGHDWKIURPFDUGLDF
FDXVHV
5HVXOWV7KHPHGLDQGXUDWLRQRI IROORZXSZDVPRQWKV7KH FXPXODWLYH ULVNRI WKHSULPDU\
RXWFRPH DW  \HDUVZDV ZLWK GXDO DQWLSODWHOHW WKHUDS\ DV FRPSDUHGZLWK ZLWK DVSLULQ
PRQRWKHUDS\KD]DUGUDWLRFRQ¿GHQFHLQWHUYDO>&,@WR3 7KHLQGLYLGXDO
ULVNVRI0,VWURNHVWHQWWKURPERVLVUHSHDWUHYDVFXODUL]DWLRQPDMRUEOHHGLQJDQG0,RUGHDWKIURP
DQ\FDXVHGLGQRWGLIIHUVLJQL¿FDQWO\EHWZHHQWKHWZRJURXSV+RZHYHULQWKHGXDOWKHUDS\JURXSDV
FRPSDUHGZLWKWKHDVSLULQDORQHJURXSWKHUHZDVDVLJQL¿FDQWLQFUHDVHLQWKHFRPSRVLWHULVNRI0,
VWURNHRUGHDWKIURPDQ\FDXVHKD]DUGUDWLR&,WR3 DQGLQWKHFRPSRVLWH
ULVNRI0,VWURNHRUGHDWKIURPFDUGLDFFDXVHVKD]DUGUDWLR&,WR3 
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&RQFOXVLRQV,QGLDEHWLFSDWLHQWVZKRUHFHLYHG'(6H[WHQGHGGXDODQWLSODWHOHW WKHUDS\IRUD
SHULRG ORQJHU WKDQPRQWKV\LHOGHGQREHQH¿WV DV FRPSDUHGZLWKDVSLULQPRQRWKHUDS\ LQ
UHGXFLQJ WKHUDWHRI0,RUGHDWK IURPFDUGLDFFDXVHV7KHVH¿QGLQJVVKRXOGEHFRQ¿UPHGRU
UHIXWHGWKURXJKODUJHUUDQGRPL]HGFOLQLFDOWULDOVZLWKORQJHUWHUPIROORZXS
7&7
,QWUDFRURQDU\7KURPERVHVLQ3DWLHQWVZLWK0\RFDUGLDO,QIDUFWLRQLV$VVRFLDWHGZLWKD
6SHFL¿F&535HFHSWRU6XEW\SH
&KULVWRSK'*DUOLFKV'RUHWWH5DD]/XW].OLQJKDPPHU0DUWLQ+HUUPDQQ:HUQHU*'DQLHO
-RVHI/XGZLJ
8QLYHUVLW\&OLQLF(UODQJHQ(UODQJHQ*HUPDQ\
3XUSRVH &OLQLFDO RXWFRPH LQ SDWLHQWV ZLWK 67(0,167(0, DQGRU SHUFXWDQHRXV FRURQDU\
LQWHUYHQWLRQVLVVWURQJO\LQÀXHQFHGE\LQÀDPPDWLRQ6WXGLHVKDYHSURYHGDQDFWLYHUROHRI&UHDFWLYH
SURWHLQ &53 DV D FHQWUDOPHGLDWRU RI LQÀDPPDWLRQ LQ WKHVH VHWWLQJV5HFHQWO\ )Fγ UHFHSWRU ,,D
)Fγ5,,DKDVEHHQLGHQWL¿HGDVWKHUHFHSWRUIRU&537KHDLPRIRXUVWXG\ZDVSDUW$WRDVVHVV
ZKHWKHU SDWLHQWVZLWK 67(0,167(0, DQG HYLGHQFH RI LQWUDFRURQDU\ WKURPERVHV VKRZ VSHFL¿F
JHQHWLFVXEW\SHVRI)Fγ5,,DLHWKHDOOHOH+ZLWKZHDN&53ELQGLQJRU5ZLWKVWURQJ&53
ELQGLQJ,QDGGLWLRQSDUW%SRWHQWLDODVVRFLDWLRQVRI)Fγ5,,DJHQHWLFVXEW\SHZLWKWKHRFFXUUHQFH
RILQVWHQWUHVWHQRVLVZDVHYDOXDWHG
0HWKRGV:HFRQGXFWHGSDUW$DJHQHWLFDVVRFLDWLRQVWXG\DPRQJFRQVHFXWLYHSDWLHQWVZLWK
67(0,167(0,$QJLRJUDSKLFDQDO\VHVFODVVL¿HGSDWLHQWV¶DQJLRJUDPVDFFRUGLQJWRWKHW\SHDQG
JUDGHRIVWHQRVHV4&$DVZHOODVWKHSUHVHQVHRILQWUDFRURQDU\WKURPEXV,QDGGLWLRQSDUW%ZH
UHFUXLWHGSDWLHQWVZLWKSUHYLRXVVWHQWLPSODQWDWLRQKDGGHYHORSHGLQVWHQWUHVWHQRVLVZKHUHDV
WKH UHVWRISDWLHQWV UHPDLQHGZLWKRXW UHVWHQRVLVDIWHUDPRQWKV IROORZXS$OOSDWLHQWVZHUH
JHQRW\SHGIRUDIUHTXHQWIXQFWLRQDOYDULDQWDWSRVLWLRQRIWKHPDWXUH)Fγ5,,DXVLQJ3&5
5HVXOWV,QSDWLHQWVZLWK67(0,167(0,DQJLRJUDSKLFDOO\GHWHFWDEOHLQWUDFRURQDU\WKURPEXVZDV
VLJQL¿FDQWO\DVVRFLDWHGZLWKWKH&53UHFHSWRUVXEW\SH)Fγ5,,D5525&,
S 7KHW\SHRIP\RFDUGLDOLQIDUFWLRQWKHW\SHRIFRURQDU\OHVLRQDVZHOODVWKHOHVLRQYHVVHO
LWVHOIZDVQRWDVVRFLDWHGZLWKDQ\)Fγ5,,DJHQRW\SH,QSDWLHQWVZLWKSUHYLRXVVWHQWLPSODQWDWLRQLQ
VWHQWUHVWHQRVLV,65ZDVQRWDVVRFLDWHGZLWKWKH&53UHFHSWRUVXEW\SH)Fγ5,,D55YVQRQ5525
&,S ++YVQRQ++&,S 7KHPHDQ
WLPHIRUGHYHORSLQJUHVWHQRVLVLQWKHVHSDWLHQWVZDVGD\V
&RQFOXVLRQV2XUGDWDVKRZDJHQHWLFDVVRFLDWLRQRIWKH)Fγ5,,D55JHQRW\SHZLWKGHYHORSLQJ
LQWUDFRURQDU\ WKURPERVLV LQSDWLHQWVZLWK67(0,167(0,+RZHYHU WKLV&53 UHFHSWRU VXEW\SH
VKRZHGQR DVVRFLDWLRQZLWK WKHRFFXUUHQFHRI LQVWHQW UHVWHQRVHV6LQFHSODWHOHWV H[SUHVV)Fγ5,,D
RQWKHLUVXUIDFHWKLVJHQHWLFGLIIHUHQFHPD\SOD\DUROHLQWKHSDWKRSK\VLRORJ\RI67(0,167(0,
$QWLWKURPELQ$JHQWV
$EVWUDFW1RV
7&7
$FFHVVDQG1RQ$FFHVV5HODWHG%OHHGLQJ,Q8QVHOHFWHG3DWLHQWV8QGHUJRLQJ$QJLRSODVW\
6WHYHQ-&]DN:HLKRQJ)DQ+RZDUG&RKHQ.LUN1*DUUDWW
/HQR[+LOO+HDUWDQG9DVFXODU,QVWLWXWHRI1HZ<RUN1HZ<RUN1<7KH0HGLFLQHV&RPSDQ\
3DUVLSSDQ\1-
%DFNJURXQG%LYDOLUXGLQ %,9 UHGXFHVEOHHGLQJ FRPSDUHGZLWKKHSDULQ +(3ZLWKRUZLWKRXW
JO\FRSURWHLQ,,E,,,DLQKLELWRUV*3,RU%,9*3,LQVHOHFWHGSDWLHQWVXQGHUJRLQJDQJLRSODVW\3&,
IRUDFXWHFRURQDU\V\QGURPHV$&67KHUHODWLYHLPSDFWRI%,9RQEOHHGVLQYROYLQJYDVFXODUDFFHVV
DQGRWKHUEOHHGLQJVLWHVLVXQNQRZQ
3XUSRVH(YDOXDWH WKH HIIHFW RI DQWLWKURPELQ XVH RQ DFFHVVUHODWHG $5 DQG QRQDFFHVV UHODWHG
